Community-based HIV testing and counseling (HTC) programs have become an important part of the healthcare system in South Africa and other low-and middle-income countries with a high HIV prevalence and strained primary healthcare system. Current HTC programs excel at identifying people living with HIV (PLH) but leave gaps in linkage to care and antiretroviral therapy (ART) as most HTC programs do not have the capacity to ensure that linkage has occurred. This article presents the protocol for an mHealth study, that is, pilot testing a mobile platform in KwaZulu-Natal (KZN), South Africa, to improve linkage to care and ART adherence after home-based HTC. Testing data are shared with designated clinics. PLH are identified using fingerprint scans, mobile numbers, or South African IDs. If PLH do not present at a designated clinic after testing HIV positive, study field staff are sent SMS alerts to prompt follow-up visits. Similarly, if PLH do not refill ART prescriptions after their initial 1-month dose runs out, SMS alerts that are sent to field staff. This paper presents the mHealth study protocol and baseline sample characteristics (N = 101 PLH). Analyses will summarize rates of linkage to care and ART prescription refills. Costeffectiveness analyses will examine the costs and benefits of linkage and ART adherence using our mHealth system. Linkage to care rates will be compared between our study and a historical control, that is, provided by a prior HTC program that was conducted in KZN without our mHealth system (n = 615).
Introduction

Community-Based HIV Testing and Counseling
Community-based HIV testing and counseling (HTC) programs deploy trained paraprofessional medical staff to conduct HIV testing in high-risk communities and provide clinic referral for individuals who test positive. The approach is an integral part of healthcare systems in South Africa and other low-and middle-income countries (LMIC). South Africa has the largest number of people living with HIV (PLH) and the national HIV prevalence is estimated to be 12%, ranging from 9.2 to 27.6% (Shisana 2013) . It is well known that early HIV testing and engagement with antiretroviral therapy (ART) reduces morbidity, mortality, and infectiousness of the virus (Anderson et al. 2014; Coetzee et al. 2004; Cohen et al. 2011; Eaton et al. 2014; Mills et al. 2011; Smith et al. 2013; Wouters et al. 2007 ). Yet, many South Africans do not visit health facilities for regular checkups (McLaren et al. 2014 ). Thus, community-based HTC has become an important strategy adopted by the South African government as it seeks to attain the first 90 target (diagnosing 90% of people with HIV who do not know their HIV status) (South African Department of Health 2015; World Health Organization 2015). One specific community-based strategy that has shown real promise is home visitation by health workers to test and counsel individuals in their homes. Home-based HTC is an effective approach to identifying new HIV cases Kimaiyo et al. 2010; Molesworth et al. 2010; Naik et al. 2012; Tumwesigye et al. 2010; van Rooyen et al. 2013 ). However, a significant challenge with communitybased HTC is linkage to care. Large numbers of PLH identified through these community-based strategies delay or never initiate ART (Rosen and Fox 2011) .
mHealth and the HIV Care Continuum
Mobile phone accessibility is high among South Africans, as the country has the highest proportion of mobile phone users per population. In the context of a rural population with poor access to health services and without funds to easily travel, this introduces an opportunity to deliver certain health interventions directly into people's homes (Goel et al. 2013; Catalani et al. 2013) . mHealth programs have capitalized on mobile phone infrastructure to support several steps along the HIV care continuum, including the identification of HIV cases, retention in care, and ART adherence. SMS (text messaging) is a favored approach in South Africa and low-and middle-income countries (LMIC) due to its low cost and flexibility across mobile systems relative to other mHealth tools, such as mobile apps (Forrest et al. 2015; Lester et al. 2010; Mukund and Murray 2010) . For example, SMS has been used to promote HIV testing in communities and has served as medical appointment and ART reminders for PLH who are linked to care. The current study addresses two gaps in the care continuum that pertain to HTC programs. First, this study addresses challenges associated with identifying and keeping track of clients who live in informal housing, which often lacks physical addresses. As part of the study's formative phase, focus groups were conducted with research field staff, hereafter referred to as field staff, which identified a need for mobile mapping tools that could be used to better coordinate and navigate visitation routes (van Heerden et al. 2017) . In response, our research team developed a mobile mapping application that can be used by field staff to plan and record home visits, which may improve efficiency and prevent duplication.
Second, this study developed an mHealth platform, hereafter referred to as the Biolink platform, that addresses gaps between current field and clinic systems by sharing patient information to improve linkage to care after home-based HTC. In South Africa, field and clinic systems are fragmented and staff-conducting HTC does not know if PLH follow through on clinic referrals after testing positive for HIV infection because there is no universal patient identifier that uniquely identifies patients across field and clinic systems. One possible solution is an identity document that has been proposed by the Department of Home Affairs and provides an identification number, hereafter referred to as a South African ID, to all South African citizens and permanent residents who are at least 16 years old (Department of Home Affairs 2016). A limitation is that not all eligible individuals have a South African ID. Another potential solution is provided by biometric systems. Fingerprint scans have been used to verify the identity of patients enrolled in community-and clinic-based HTC programs in South Africa and Uganda (Chamie et al. 2014; Nglazi et al. 2012) . Next steps call for biometric systems to be tested as identification tools that could, in turn, be used to provide patient identifiers. In addition to testing, the acceptability of biometric identification systems by PLH and other community members needs to be evaluated in the context of HTC and linkage to care. Focus group discussions with field staff introduced above raised concerns around acceptability. For example, discussants felt that older PLH may be less trusting of biometric systems and would be more hesitant to have their fingers scanned relative to younger PLH (van Heerden et al. 2017 ).
The Biolink Platform
The Biolink platform is based on prior HTC programs where field staff enter home visitation data, including HIV test results and PLH contact information, into an Android™ smartphone app that was developed by Mobenzi (http:// www.mobenzi.com/) van Rooyen et al. 2013) . Data entered into the smartphone app are encrypted and uploaded to a password-protected cloud-based storage system and is accessible to the research team. Clinic staff can access the data through the Mobenzi app to record when PLH present at a clinic after referral and when they pick up their first prescription refill for ART. PLH who do not link to care and who do not pick up prescription refills within a specified time after testing positive during home-based HTC generate automated SMS alerts that are sent to field staff mobile phones. Field staff then follow-up with their assigned PLH to facilitate linkage and/or medication adherence.
This article describes how the Biolink platform is being implemented through a one-arm study to test the feasibility, acceptability, and cost-effectiveness of the platform to improve linkage to care and initial ART adherence after HIV identification during home-based HTC. A baseline sample of PLH was recruited to pilot test the platform (n = 101) in three communities in KwaZulu-Natal (KZN), South Africa, hereafter referred to as mHealth communities. PLH will be re-evaluated at 3 and 6 months after baseline on a primary outcome for the fraction of PLH who are linked to care within a month of testing positive during home-based HTC. The outcome will be compared between mHealth communities and communities in KZN from a prior home-based HTC study (i.e., a historical control; Barnabas et al. 2016) , hereafter referred to as control communities. The one-month window is based on the target period for linkage in control communities. The study will also examine rates of ART prescription refills after the initial prescription runs out and the feasibility and acceptability of using several patient identifiers to link field and clinic data in mHealth communities. Identifiers include South African IDs and fingerprint scans. Lastly, we will conduct cost-effectiveness analyses that have largely been lacking for mHealth studies and are crucial to evaluate mHealth scalability in LMIC (Krah and de Kruijf 2016; Leon et al. 2012) . Cost-effectiveness analyses will improve resource allocation when developing future home-based HTC and mHealth programs. The focus of this article is on the study protocol and lessons learned from the baseline data. We do so to provide a basis for HIV clinicians and researchers in their own work as they leverage mHealth technology to target HIV care continuum outcomes.
Methods
Recruitment
Recruitment took place between November 2016 and April 2017 in three mHealth communities in the Greater Edendale Area in KZN. Each community was selected based on the presence of a public health clinic that (1) offered free HIV healthcare services, including ART medications, (2) was within walking distance of community households, and (3) employed clinic staff who were able and willing to use the Biolink platform.
Blocks of households in each community were enumerated from aerial maps and randomly selected for home visitation. Home visitation occurred in two waves. Research staff, referred to as community mobilizers, visited homes to introduce the study and determine likely participation. Households with interested residents were recorded in a mobile mapping app; screenshots of the app are shown in Fig. 1 . The mapping app was developed by the last author (van Heerden) to streamline paper-based community screening protocols that were developed to fully enumerate all structures within a given study area, collect geo-coordinates from each structure and ensure that it is a household dwelling. Our mapping app does not require pre-location and coding of structures. This addresses a key limitation in traditional web-based mapping tools, as the entry of a physical address is not required. Moreover, all enumerated households immediately appear on other fieldworker phones running the app. This improves fieldworker coordination and reduces duplicate visitation.
Field staff returned to the homes with interested household members between 2 and 5 days later to conduct home-based HTC. Field staff are trained in multiple roles to administer HIV rapid diagnostic tests, provide HIV counseling, enroll study participants, and collect data. Household and screening data were entered into the Mobenzi mobile app illustrated in Fig. 2 . The flow of potential study participants through screening procedures is summarized in Fig. 3 . We screened 962 individuals. Individuals were assessed on age, HIV status, and pregnancy, if female gender was reported. Individuals were first asked if they were at least 18 years old; younger individuals were screened out (n = 133). Individuals were then asked if they had previously been diagnosed with HIV; individuals reporting a prior diagnosis were screened out (n = 90). Remaining individuals who gave oral consent were administered an HIV test. Men and non-pregnant women who tested positive for HIV were invited to join the study after signing a consent form (n = 101). Pregnant women could opt to be tested for HIV, but were excluded from study participation. Study incentives were given as food parcels.
After enrollment, study participants were administered a baseline assessment through the Mobenzi mobile app and given a referral card to one of three health clinics based on proximity to the nearest clinic. During the baseline assessment, participants were asked to provide their name, surname, and at least one additional piece of identifying information: a phone number, a South African ID number, or a fingerprint scan that was collected through a Futronic scanner (http:// futronic-tech.com/) that connects to field staff mobile phones (Samsung Galaxy J1 Ace Neo).
Follow-up Procedures
When a participant presents at their assigned health clinic after enrollment, DOH clinic staff record their visit using the Mobenzi mobile app (Fig. 2) . The participant is identified using a South African ID, fingerprint, or cell phone number. Initiation of HIV care then begins by starting a clinic file for the patient.
If a participant does not present at the assigned clinic within 3 weeks of enrolling in the study, an automated SMS is sent by the Biolink platform to the fieldworker assigned to the participant to notify them that their participant has not linked to care. Field staff then attempt to contact the participant to assist with linkage. A second SMS is sent to field staff if PLH are still not linked to care after 6 weeks of study enrollment.
During the initial clinic visit, PLH are given a 1-month supply of ART and are expected to return to the clinic within a month to refill their ART prescription. If their ART prescription is refilled, this is recorded by clinic staff through the Mobenzi mobile app. Otherwise, an automated SMS is sent to the fieldworker phone to follow-up with the PLH to assist with the prescription refill.
After the baseline assessment, fieldworkers return for home visitation at 3 and 3 months to administer follow-up assessments to ascertain self-reported health and healthcare utilization. In addition to scheduled assessments, participants are encouraged to contact study staff any time they experience social harm because of their HIV-positive test result, including verbal, physical, or economic abuse. In addition, all field staff have field experience on prior studies and training to identify signs of distress and social harm during home visits. If social harm is identified or reported by PLH, staff make referrals to one of the local non-governmental organizations that offer counseling and support. Field staff also alert their supervisor. Cases deemed serious are referred to a Bstudy^psychologist who is available for counseling across multiple research projects.
Data Collection
Field staff enter data into one of the following forms through the Mobenzi mobile app:
& Baseline form to conduct a baseline assessment during the initial home visit. & Follow-up form to conduct assessments at 3 and 6-month follow-up visits. & Contact-attempt form to record the number and mode of contacts, e.g., SMS or a phone call, that are made to schedule follow-up visits and respond to SMSs that assigned participants have not linked to care or refilled their ART prescription. & Social harm form to record social harms that are reported by study participants because of their HIV-positive serostatus, including what type of social harm they experienced.
DOH clinic staff fill out a facility form to record participant visit dates and reasons for visits, either as a referral visit after home-based HTC or to refill their initial 1-month ART Mobile technology usage includes the number of different mobile numbers used, how often a mobile phone is used for texting, the preferred mode of phone contact, such as voice, SMS, or Whatsapp, and if they would be Bhappy to use text messages or phone calls to communicate with health providers about their care^. Health Participants are asked how many times they tested for HIV before the current home visit, and if they have been diagnosed with chronic illnesses, such as diabetes, hypertension, and asthma. Participants are also asked if they ever tested positive for TB and if so, if they received treatment.
Follow-up Measures
Clinic Visitation Participants are asked if they visited a health clinic for HIV care since their last home visit. If participants indicate having visited a clinic, they are then asked the name of the clinic, what challenges they encountered during visitation (e.g., BLong wait times^), and CD4 count and viral load test results. Participants who do not indicate visiting a clinic since their last home visit are asked why (e.g., BNot due for next appointment^, BToo busy^, BDon't know where to go^) and if they plan to visit a clinic to receive HIV care in the next month.
HIV Medication Participants are asked if they are taking HIV medications (ART). Participants who indicate taking ART are asked when they started, which medications they are taking, how much of their prescribed ART they took in the last 30 days, how many days of medication they missed in the last 30 days, and why they are not taking ART, if missed days were indicated (e.g., BART were not available at the clinic^, BI did not feel sick^).
Control Community Data
Historical control data is provided by a prior HTC study that conducted home-and community-based HTC between June 2013 and March 2015 in two communities in the uMgungundlovu District of KZN . Individuals who tested positive were randomized to one of two groups including: (1) A lay counselor follow-up group (n = 312) where PLH received visits at home at 1, 3, and 6 months after they tested HIV positive until PLH reported having visited a clinic. (2) A clinic facilitation group (n = 303) where lay counselors coordinated with PLH to meet them at the clinic and explain the steps of engagement in care. Linkage rates from our study are compared to those from two arms in the control communities that collected linkage data with enough granularity to enable comparisons (N = 615). ART adherence is also an important HIV care continuum but not comparable between mHealth and control community data. In South Africa, universal test and treat policies were introduced in September 2016 and implemented in mHealth communities. Prior ART initiation during the control community study period was conditional on a CD4 count less than 500.
Measuring Costs
Economic and financial costs associated with the delivery of home-based HTC, mHealth, clinic facilitation for unlinked participants, field staff follow-up visits, and social harm counseling are being collected from the perspective of the healthcare system using a cost data collection spreadsheet and manual. Expenditures are further classified into one of Fig. 3 Screening and recruitment procedures that begin when fieldworkers approach households for home-based HTC and end with the enrollment of participants in the study four categories: (1) training and start-up costs; (2) personnel, including fringe benefits; (3) recurring costs, including supplies and services; (4) capital (items valued at $100 or more and deemed to last a year or more); and (5) facilities. Personnel include fieldworkers, clinic staff, and managers associated with the intervention. Study staff salaries (e.g., field staff) are captured through programmatic expenditures and clinic staff salaries are captured provided by DOH. Capital includes phones and portable scanners; these costs are annualized over their expected useful life using a discount rate of 3% (WHO 2008) . Supplies include HIV test kits, ART, and referral cards. Facility costs are valued based on total monthly rental cost or market value and multiplied by the proportion utilized for the intervention. Services include usage of the Biolink platform such as cloud storage and support. Research and evaluation costs (e.g., costs associated with follow-up evaluations), and product development are separated out and excluded from analyses.
Costs associated with the control communities are estimated based on the costs of clinic facilitation and fieldworker follow-up visits identified in the intervention.
Data Analysis Plan
Summary statistics will be presented for the number of PLH linked to care within a month of testing positive, and the number of prescription refills for ART medications. Social harm information, general health characteristics, and healthcare utilization data from the baseline and follow-up assessments will also be reported. Logistic regression will be used to compare the proportion of PLH who link to care within a month of testing positive for HIV between mHealth and control communities.
Cost Analysis Cost analyses will be based on standard practices for evaluating HIV interventions (Marseille et al. 2011; Holtgrave et al. 1998 ) and cost-effectiveness analyses of mHealth interventions in LMIC that are starting to emerge in the literature (e.g., Prinja et al. 2016) . Total and unit costs of the intervention will be calculated and reported in accordance with the Consolidated Health Economic Evaluation Reporting Standards (CHEERS) (Husereau et al. 2013) . Cost categories will be compared to understand the primary drivers of the intervention. Total costs will be compared to the number of participants served, HIV infections identified, PLH linked to care within 1 month, and ART prescription refills.
Additionally, using an incremental cost-effectiveness ratio (ICER), we will compare the costs and benefits of the mHealth intervention to two arms of the control group: the lay counselor follow-up group and the clinic facilitation group. We assume that participants in the intervention and control groups had access to similar home-based HTC services and community resources. Compared to the control group's lay counselor follow-up arm, the costs related to mHealth, clinic facilitation, and social harm counseling will be the source of incremental cost of the intervention. Compared to the control group's facilitation arm, the costs of the intervention will be mHealth, fieldworker follow-up visits, and social harm counseling. Additionally, since only non-linked participants in the intervention received clinic facilitation, we will subtract the per participant costs of clinic facilitation from the intervention for those that did not receive this service.
Risk difference estimates will be derived from the logistic regression described above to identify the number of additional PLH linked to care by 1 month in the intervention communities due to the mHealth program. The ICER will reflect the incremental costs of the intervention described above divided by the number of additional linkages in the intervention.
Results
Among those screened for enrollment into the study, we found an HIV prevalence of 23% (n = 90 with a prior diagnosis and 101 newly diagnosed out of 829). Table 1 shows baseline characteristics of PLH in the study (N = 101). The median age of PLH was 35 years old (range = 18 to 75). Most PLH were female (79%) and reported sleeping at home at least two nights a week (100%). A little less than half of the PLH reported a prior HIV test (48.5%); the remaining PLH reported not knowing if they had previously been tested (27%), declined to answer (20%), or had not been tested (5%). Most PLH reported not being diagnosed with other illnesses (82%); seven PLH reported being diagnosed with hypertension, seven with diabetes, two with hypertension and diabetes, two with asthma, and one with ulcers. Half of the PLH had been tested for tuberculosis (TB) in their lifetime (52%); out of those testing positive for TB, all had received treatment and one was currently taking TB medication.
Almost all PLH reported using at least one mobile phone number (96%) and expressed interest in communicating with a healthcare provider about their care through voice communication or SMS (96%). A little less than half of the PLH reported texting at least once a day (41%). Given the degree of mobile phone usage, it was not surprising that 98% of the PLH submitted a phone number as a participant identifier during enrollment into the study. Almost three quarters of the PLH supplied a South African ID number (72%; N = 73). All PLH were willing to have their fingerprints scanned but we were only able to scan fingerprints for 35 PLH (35%) due to faulty scanners or software glitches. Investigators debriefed field staff to verify that missing fingerprint scans were due to technical difficulties and not due to PLH who refused to have their fingerprints scanned.
Discussion
Efforts to monitor the linking of newly diagnosed PLH to care after home-based HTC have traditionally fallen outside the reach of mHealth technologies. PLH are given referral cards or accompanied to a clinic as a Bwarm hand-off^ ). Our study is innovative in its design by alerting field staff via SMS when linkage has not occurred. Field staff can then focus efforts to link PLH to those in greatest need of assistance. Based on an assumption that many PLH will link to care on their own, our design has the potential to reduce the number of personnel needed to successfully link PLH to care by focusing resources on those clients most in need of assistance.
We found a high HIV prevalence that matches a population prevalence estimate of 23% from a prior study in KZN (Alsallaq et al. 2013 ). This underscores the need for programs to support linkage and retention in care. Most of our study samples are women, which is not surprising since we conducted a home-based HTC program during the day when men are more likely to be out of the home than women. The high proportion of women in our study is a reminder of a continuing need to address the gender gap by reaching more men for HIV testing (Sharma et al. 2017) and to evaluate potential innovative outreach strategies, such as HIV self-testing kits (Makusha et al. 2015) .
Our study is too early in its implementation to examine linkage rates and other outcomes, but several lessons have emerged. The mobile mapping tool we developed is successfully being used by field staff and will continue to be developed with new features. Nhavoto and Grönlund (2013) used GPS location traces to track the movement of patients who were linked to three clinics in Mozambique. In this vein, one direction for future app development could combine information from static locations, such as homes, and patients' current locations to better offer home-based healthcare to a patient's current location.
Biometric fingerprint identification was acceptable to all study participants despite focus group caveats about the wide-scale acceptability of biometric identification systems in our population (van Heerden et al. 2017) . A limitation in drawing conclusions about acceptability is that our sample was relatively small. However, the acceptability of biometric systems on a larger scale has been demonstrated through successful implementations of fingerprint verification systems in health facilities located in South Africa, Kenya, and Uganda (Chamie et al. 2014; Nglazi et al. 2012; Serwaa-Bonsu et al. 2010) . A lack of robustness in our fingerprint scanning system was unexpected; scans failed for two thirds of the sample. The high proportion of failures was due to a combination of faulty scanners, delays in troubleshooting as there was a time lag in relaying scanner issues from field staff to the main research office so that scanners could be replaced, and software issues in configuring the biometric system for participant identification. As noted above, HTC biometric systems have been used for the simpler task of participant verification. Fingerprint identification issues that we encountered underscore the importance of building flexibility into the identification system as recommended by our focus groups (van Heerden et al. 2017) , especially for fieldwork in resource-poor settings. Luckily, we followed the advice of our focus groups as our study allowed identification through fingerprints, South African IDs, and cell phone numbers. Eventually, reliance on a single method of identification may become more practical in South Africa. Almost all PLH reported using mobile phones and interest in mobile communication with a healthcare provider. This is in line with prior studies that have reported on the ubiquity of mobile phones in South Africa (Cargo 2013) . Currently, biometric scans are high-end smartphone features, such as iris identification, that is, available on the Samsung S8. In a few years, it is reasonable to surmise that these biometric features will trickle down to less costly phones and may make biometric scanning a more robust identification option in the field. Moreover, the South African government initiated the development of an Automated Biometric Identification System in 2016 (ABIS; Ihekwoaba 2018). Additional infrastructure for a universal identification system is being provided. It was also encouraging to note that many PLH supplied a South African ID number for identification. The feasibility of the South African ID as a primary patient identifier will likely increase with a continued expansion in ID programs and may eventually be more practical as means of identification than biometric solutions in South Africa. Amid countrywide identification system expansions, a remaining challenge will be the need to identify nonresidents when they present for care at health clinics, as well as residents who cannot be identified through the system for any number of reasons (e.g., a resident who arrives at a clinic without a national ID card). System flexibility to allow for multiple identifiers as we did in our study will likely remain.
Rates of self-reported hypertension and diabetes among PLH in our study were lower than expected based on hypertension and diabetes screening results from PLH in a prior study conducted in KZN (van Heerden et al. 2016) , highlighting the need for screening of both communicable and noncommunicable diseases. Integrated screening programs are needed to make the best use of limited healthcare resources in South Africa and other resource-poor settings (Govindasamy et al. 2013) . Current health screening practices typically target single diseases and have largely been funded by donors, which is not sustainable long term (RotheramBorus et al. 2011) .
To the best of our knowledge, cost-effectiveness analysis using data related to mHealth interventions from South Africa and other LMIC has largely been lacking in the literature, with Prinja et al. (2016) as a rare exception. This is especially true for data on how mHealth programs can improve resource allocation and, in turn, lead to cost benefits, such as a potential reduction in personnel that are needed to link PLH to care when SMS alert systems are implemented. Therefore, costing information from this study will provide a valuable contribution to the literature.
We acknowledge a limitation in being unable to report common cost-effectiveness indicators for HIV programs that call for simulation studies, such as measures that incorporate infections averted and quality-adjusted life years. Our sample is relatively small as a basis for simulation studies. Moreover, our study was focused on the feasibility of linkage and did not collect requisite measures that such calculations call for. For example, we did not collect sexual behavior data to estimate infections averted nor the length of HIV infection to estimate quality-adjusted life years. Further, ART adherence is also an important HIV care continuum outcome; however, we are not be able to compare mHealth and control communities on this outcome because current universal ART administration differ from policies that were in place during implementation of the interventions in the control communities. Previously, ART was only administered to PLH when CD4 cell counts dropped below a threshold. There are limitations in using historical data as a comparison for our study data regarding changes in the number of HIV testing and treatment clinics since the time the historical data was collected. Cultural and social changes regarding HIV stigma can also present a potential bias as social views on HIV may have changed since South Africa has increased its efforts to scale-up HIV treatment (Bor et al. 2013) . Lastly, there is a limitation in generalizing our findings to PLH due to the over representativeness of women in the sample. This finding is evident in other similar communitybased HIV screening studies and highlights how concepts of masculinity shape health seeking behavior of males in this context (Hawkes and Buse 2013; Higgins et al. 2010) . Nonetheless, data that are being collected in this study will inform the development of future home-based HTC programs that incorporate mHealth tools to enhance the work of field staff. By examining the feasibility and acceptability of our current program, we hope to get a better sense of the optimal balance of what procedures can be automated through mHealth protocols and what requires direct human intervention to aid PLH in linking to care and initiating ART.
